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TYPE RING LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the spherical aberration, 
which is generated when the thickness of a disk is varied, by providing 
a hologram type ring and using the hologram type lens in which plural 
light beams from laser beam sources are totally passed in the region 
within the ring and the specific beams from the sources are diffracted 
in the region outside the ring. 

SOLUTION: A hologram type ring lens 35 selectively diffracts incident 
light beams by wavelengths to prevent the occurrence of the spherical 
abberation against the light beams converged on the information 
recording surfaces of a DVD 37 and a CD-R 41. The lens 35 is 
arranged so that the hologram is positioned between a region A and a 
region B and the light beams pass the region B of an objective lens 36 
are diffracted and no spherical abberation is generated. Thus, the 
spherical abberation, which is generated when the thickness of a disk 
is changed, is eliminated, a DVD and a CD-R are made interchangeable, the construction of the hologram 
lens is made easy and the mass- productivity is improved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the optical pickup which carries out transposition to at least two sorts of optical recording media which 
use the light of the wavelength which is different from each other for informational record and playback It has two laser 
Ught sources which inject individually the light of the wavelength which is different from each other, and hologram 
mold rings. The hologram mold lens which makes a specific light beam diffract among the light beams which are made 
to all penetrate two or more light injected from said laser light source in the field in said ring, and inject them from said 
laser light source in fields other than said field, One objective lens which makes the information recording surface of 
two sorts of said optical recording media condense the light which passed said hologram mold lens. The optical pickup 
containing two photodetectors which detect information from the light outputted from the optical element which makes 
an optical path change of the light reflected from the information recording surface of said optical recording medium, 
and said optical element. 

[Claim 2] Said hologram mold lens is an optical pickup according to claim 1 characterized by not preparing a hologram 
in the paraxial field of said objective lens, but preparing a hologram in fields other than paraxial, and consisting of 
plane members. 

[Claim 3] Said hologram is an optical pickup according to claim 2 characterized by being a phase modulation mold. 
[Claim 4] The focal plane where the light which passed through the paraxial field of said objective lens is condensed 
with said optical recording medium in case a thick optical recording medium is reproduced relatively, and the focal 
plane where the light which passed through fields other than paraxial is condensed with said optical recording medium 
are an optical pickup according to claim 2 characterized by being in agreement. 

[Claim 5] Said hologram mold lens is an optical pickup according to claim 1 characterized by the ability of the 
numerical aperture of said objective lens to adjust freely with the wavelength of the light by which incidence is carried 
out. 

[Claim 6] Said hologram mold lens is an optical pickup according to claim 1 characterized by not making light of short 
wavelength diffract relatively with the wavelength of the light by which incidence is carried out, but carrying out a 
diffraction operation about the light of long wavelength relatively. 

[Claim 7] Said hologram mold lens is an optical pickup according to claim 1 characterized by a thick optical recording 
medium optimizing with said optical recording medium. 

[Claim 8] Said hologram mold lens is an optical pickup according to claim 1 characterized by having the optical power 

of negative (-). 

[Claim 9] Said hologram mold lens is an optical pickup according to claim 1 characterized by achieving the function as 
making light condense and making it emit with the same common spherical lens. 

[Claim 10] Said hologram is an optical pickup according to claim 1 characterized by having a slot on concavo-convex, 

using metal mold in being etched by the fixed depth from plane datum level ****. 

[Claim 1 1] Said hologram mold ring is an optical pickup according to claim 1 characterized by the stair-hke thing. 
[Claim 12] Said hologram mold lens is an optical pickup according to claim 1 characterized by the thing of said 
objective lens which the fixed depth is manufactured by the field with etching or metal mold on the other hand, and an 
objective lens and really consists of forms. 

[Claim 13] The hologram mold lens united with said objective lens is an optical pickup according to claim 12 
characterized by achieving the same operation as one hologram mold lens. 

[Claim 14] The depth to the slot of said irregularity is an optical pickup according to claim 11 characterized by 

generating a phase change with the wavelength of the light injected from said laser light source. 

[Claim 15] Said phase change is an optical pickup according to claim 14 characterized by generating at 360 degrees 

about the light by which incidence is relatively carried out to short wavelength among two sorts of light injected from 

said laser light source, and generating at 180 degrees about the light by which incidence is relatively carried out to long 

wavelength. 



[Claim 16] It is the optical pickup according to claim 15 characterized by reducing the spherical aberration of the 
.optical spot which said hologram mold lens will make diffract said light by which incidence is carried out if said 
hologram mold lens will not make said light by which incidence is carried out diffract if a phase change occurs about 
360 degrees, but a phase change occurs about 180 degrees, and is condensed by said optical recording medium. 
[Claim 17] Said optical element is an optical pickup according to claim 1 characterized by being located between said 
laser light source and a hologram mold lens, respectively. 

[Claim 18] Said optical element is an optical pickup according to claim 1 characterized by being a hologram type light 
divider. 

[Claim 19] Said two photodetectors are optical pickups according to claim 1 characterized by consisting of said 
corresponding laser light source and one corresponding unit, respectively, 

[Claim 20] The optical pickup according to claim 1 characterized by the working distance in the case of a thick disk 
(working distance) being still shorter [ relatively ] relatively than the working distance in the case of a thin disk. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical pickup for digital videodiscs (DVD) which carries out 
transposition to recordable CD, especially relates to the possible optical pickup of record of a signal, and playback 
about both DVD and CD-R using a hologram mold lens. 
[0002] 

[Description of the Prior Art] A disk gestalt is in use, although an optical pickup is equipment which records the 
information on an image, sound or data, etc. by high density, and is reproduced and the record medium of an optical 
pickup consists of a disk, a card, or a tape. Recently, a product is being developed until the optical disk device field 
results [ from CD ] in LD and DVD. This optical disk consists of information recording surfaces on which it is located 
the plastics of thickness or the glass medium which was fixed by the shaft orientations in which light carries out 
incidence, and on it, and information is recorded. The high density light disc system to current enlarges numerical 
aperture of an objective lens, in order to raise recording density, and the source of short wave Nagamitsu (635nm or 
650nm) is used for it. Not only record and playback of DVD but playback of CD was developed possible by using the 
light source of this short wavelength. However, this system should use the light of 780nm wavelength for the 
transposition of recordable CD-R which is the latest gestalt of CD. This is based on the recording characteristic of a 
CD-R record medium. Then, although it enables it to both use the light of 780nm wavelength, and the light of 650nm 
wavelength by one optical pickup, it is observed as a technique very important for the transposition of DVD and CD-R. 
The existing optical pickup by which transposition is carried out is explained to DVD and CD-R based on drawing 1 . 
[0003] Drawing 1 shows the optical pickup which uses a single objective lens with two laser light sources as the light 
source of DVD and CD-R. The optical pickup of drawing 1 uses the light of 635nm wavelength at the time of playback 
of DVD, and uses the light of 780nm wavelength at the time of record of CD-R, and playback. Incidence of the light of 
635nm wavelength injected from the 1st laser light source 1 1 is carried out to the 1st collimation lens 12. The 
continuous Une showed this beam of light. The 1st collimation lens 12 makes a parallel ray light by which incidence 
was carried out. The light which passed the 1st collimation lens 12 progresses to the interference filter mold prism 14, 
after being reflected from the optical divider 13. The light of 780nm wavelength injected from the 2nd laser light 
source 21 progresses to the interference filter mold prism 14, after passing the 2nd collimation lens 22, the optical 
divider 23, and a condenser lens 24. The broken line showed this beam of light. Here, it converges by the interference 
filter mold prism 14, and the light of 780nm wavelength says the optical system of this structure as finite optical 
system. The interference filter mold prism 14 makes the light of 635nm wavelength reflected by the optical divider 13 
all penetrate, and carries out total reflection of the light of 780nm wavelength condensed by the condenser lens 24. 
Consequently, incidence of the light from the 1st laser light source 1 1 is carried out to an parallel gestalt with the 1st 
collimation lens 12 at a wavelength plate 15. And incidence of the light from the 2nd laser light source 21 is carried out 
to the gestalt emitted with a condenser lens 24 and the interference filter mold prism 14 at a wavelength plate 15. After 
the light which penetrated the wavelength plate 15 passes the thin film form variable aperture 16, incidence of it is 
carried out to an objective lens 17. This objective lens 17 was designed so that focusing might be carried out to the 
information recording surface of DVD 18 of 0.6mm thickness, and it carries out focusing of the light of 635nm 
wavelength injected from the 1st laser light source 1 1 to the information recording surface of DVD18. Therefore, the 
information recorded on the information recording surface will be mentioned in the light reflected from the information 
recording surface of DVD 18. Incidence of this reflected light is carried out to the photodetector 19 which penetrates the 
optical divider 13 and detects optical information. 

[0004] If focusing is carried out to the information recording surface of 1.2mm CD-R25 using the objective lens 17 
which mentioned above the light of 780nm wavelength injected from the 2nd laser light source 21 when not applying 
the finite optical system mentioned above, the spherical aberration by the thickness of DVD 18 and the thickness of CD- 
R25 being different from each other will occur. It is because the information recording surface of CD-R25 has 



separated this spherical aberration from the information recording surface of DVD18 still more distantly on an optical 
• axis about the objective lens 17. Since this spherical aberration is contracted, the configuration of the finite optical 
system which used the condenser lens 24 is called for. The light of 780nm wavelength forms the optical spot of the size 
optimized by the information recording surface of CD-R25 by use of the variable aperture 16 later mentioned with 
drawing 2 . And it is reflected by the optical divider 23 and a photodetector 26 can detect now the light of 780nm 
wavelength reflected from CD-R25. 

[0005] The variable aperture 16 of drawing 1 has the thin film form structure which can penetrate alternatively the light 
included in the field not more than numerical-aperture (NA)0.6 which is in agreement with the diameter of an objective 
lens 17 as it was shown in drawing 2 . That is, a variable aperture 16 is classified into the 1st field which makes the 
light of 635nm wavelength and 780nm wavelength all penetrate focusing on numerical aperture 0.45 about an optical 
axis, and the 2nd field which all penetrates the light of 635nm wavelength and carries out total reflection of the light of 
780nm wavelength. Here, the 1st field is a with a numerical aperture of 0.45 or less field, and the 2nd field is formed in 
the outside field of the 1st field of coating of a dielectric thin film. And the 1st field consists of quartz (Si02) thin 
films, in order to remove the optical aberration generated by the 2nd field by which dielectric thin layer coating was 
carried out. 

[0006] The light of 780nm wavelength which passes through the 1st with a numerical aperture of 0.45 or less field by 
use of this variable aperture 16 forms the optical spot suitable for CD-R25 in the information recording surface. 
Therefore, an optical pickup can carry out transposition with the optical spot to optimize, when changing an optical 
recording medium into CD-R25 from DVD 18. 

[0007] However, the optical pickup mentioned above with respect to drawing 1 should constitute finite optical system 
about the light of 780nm wavelength, in order to remove the spherical aberration generated at the time of DVD and 
transposition with CD-R. Since an optical path difference occurs between the light which passes through the 1st with a 
numerical aperture of 0.45 or less field and the 2nd with a numerical aperture of 0.45 or more field with the dielectric 
thin film which is an optical thin film which does not come to accept it but is formed in the 2nd with a numerical 
aperture [ of a variable aperture 16 ] of 0.45 or more field, in order to remove this, formation of an optical thin film 
special to the 1st field is needed. Then, although the multilayered film was formed in the 1st field to quartz coating and 
the 2nd field, respectively, the production process was complicated, and since the conditions of thin film thickness 
should have been performed in the precision of mum unit, it was unsuitable for mass production. 
[0008] 

[Problem(s) to be Solved by the Invention] It is offering the compatible possible optical pickup of DVD and CD-R 
using the hologram mold lens which removes the spherical aberration generated when it was thought out in order that 
this invention's might solve the trouble mentioned above, and the purpose*s uses infinity optical system and the 
thickness of a disk changes. 
[0009] 

[Means for Solving the Problem] The description of this invention for attaining the purpose of this invention mentioned 
above In the optical pickup which carries out transposition to at least two sorts of optical recording media which use 
the light of the wavelength which is different from each other for informational record and playback It has two laser 
light sources which inject individually the light of the wavelength which is different from each other, and hologram 
mold rings. The hologram mold lens which makes a specific light beam diffract among the light beams which are made 
to all penetrate two or more light injected from said laser light source in the field in said ring, and inject them from said 
laser light source in fields other than said field, One objective lens which makes the information recording surface of 
two sorts of said optical recording media condense the light which passed the hologram mold lens. It is in the optical 
pickup containing two photodetectors which detect information from the light outputted from the optical element which 
makes an optical path change of the Ught reflected from the information recording surface of an optical recording 
medium, and an optical element. 
[0010] 

[Embodiment of the Invention] Hereafter, based on the attached drawing, the gestalt of desirable operation of this 
invention is explained in full detail. Drawing 3 is the configuration block Fig. having shown an example of the optical 
pickup by this invention. This optical pickup constitutes the hologram type light dividers (optical element) 32 and 40 
which change the optical path of light reflected from two laser light sources 3 1 and 39 to which the laser with which 
wavelength differs is outputted, and the information recording surface of a disk. There is all transparency or one optical 
divider 33 which carries out total reflection in the degree of these two hologram type light dividers 32 and 40 with the 
wavelength of the light by which incidence is carried out. And the collimation lens 34 which makes a parallel ray light 
by which incidence is carried out is placed. The hologram mold ring lens (hologram mold lens) 35 which makes the 
light by which incidence is carried out diffract with wavelength is behind the collimation lens 34. Moreover, there is an 
objective lens 36 which carries out focusing of the incident light on the information recording surface of optical disks 



(optical recording medium) 37 and 41 behind the hologram mold ring lens 35. And the modularization of the two 
^photodetectors 38 and 42 which detect the light reflected from the information recording surface of disks 37 and 41 is 
carried out to laser light sources 3 1 and 39 and one, and they form units 30 and 43. In this way, the optical pickup by 
this invention is formed. Now, actuation of the optical pickup constituted in this way is explained. And an optical- 
recording-medium disk is explained using DVD and CD-R. 

[001 1] First, at the time of the information record / playback to DVD, incidence of the light of 650nm wavelength is 
carried out to the hologram type light divider 32 from the 1st laser light source 31. The continuous line showed this 
beam of light. The light by which incidence was carried out penetrates the hologram type light divider 32, and 
progresses to the optical divider 33. And at the time of the information record / playback to CD-R, incidence of the 
light of 780nm wavelength is carried out to the hologram type light divider 40 from the 2nd laser light source 39. The 
broken line showed this beam of light. The light by which incidence was carried out penetrates the hologram type light 
divider 40, and progresses to the optical divider 33. The optical divider 33 makes the light of 650nm wavelength by 
which incidence was carried out all penetrate, and carries out total reflection of the light of 780nm wavelength by 
which incidence was carried out. And this all transparency / light by which total reflection was carried out serves as a 
parallel ray with the coUimation lens 34, and progresses to the hologram mold ring lens 35. In order to prevent 
generating of the spherical aberration over the light condensed by the information recording surface of disks 37 and 41, 
this hologram mold ring lens 35 acts alternatively with wavelength, and makes the light by which incidence is carried 
out diffract. 

[0012] Based on drawing 4 (a), (b), and drav^ng 5 (a) and (b), an operation of the hologram mold ring lens 35 is 
explained in more detail. First, drawing 4 (a) shows the physical relationship of the hologram mold ring lens 35 and an 
objective lens 36. In drawing 4 (a), the objective lens 36 used for this invention is classified into the paraxial field A 
which does not affect spherical aberration mostly, and the **** field B which has big effect on spherical aberration. 
Moreover, this objective lens 36 is optimized by thin disks (DVD etc.). Therefore, when it exchanges on thick disks 
(CD-R etc.) and an optical pickup wants to operate, the hologram mold ring lens 35 is required. If the hologram mold 
ring lens 35 is not used at the time of the information record / playback to CD-R, as for the optical spot formed on the 
information recording surface of a disk, spherical aberration becomes large, and the size of spherical aberration is set to 
1 .7 micrometers or more. The size of the optical spot formed in the information recording surface of general CD-R is 
1.4 micrometers. Then, the hologram mold ring lens 35 locates a hologram (part shown with the broken line in drawin g 
4 (b)) between the outside boundary of area A, and area B so that the hologram mold ring lens 35 may make the light 
which passes through the area B of an objective lens 36 diffract and spherical aberration may not be generated. 
Therefore, the light which carries out incidence to the hologram mold ring lens 35, and passes through the area A of an 
objective lens 36 is not diffracted with the hologram mold ring lens 35, but passes an objective lens 36, and is directly 
condensed by the disk. And the light which carries out incidence to the hologram mold ring lens 35, and passes through 
the area B of an objective lens 36 is diffracted with the hologram mold ring lens 35, and passes an objective lens 36. 
The optical spot condensed by the disk by the diffracted light which passed this objective lens 36 is small, and it stops 
generating spherical aberration. And the light of the focal plane in the disk to the diffracted light which passed through 
area B which passed through area A should correspond with the optimized field which is condensed by the disk. And 
the working distance to objective lens 36 front face and a disk information recording surface becomes still shorter than 
DVD (an optical disk, optical recording medium)37 in the case of CD-R (an optical disk, optical recording medium)41 
by using such a hologram mold ring lens 35. 

[0013] The structure of the hologram mold ring lens 35 is shown in drawing 5 (a) and (b). The field D in which a 
hologram is prepared in the hologram mold ring lens 35 of drawing 5 (a) is restricted to the numerical aperture 0.3-0.5 
of an objective lens so that it may be suitable for reproducing CD-R. In drawing 5 (a), E shows the diameter (numerical 
aperture 0.6) of the objective lens for DVD. Moreover, since numerical-aperture accommodation of an objective lens is 
also alternatively possible on the wavelength of light, the hologram mold ring lens 35 used for this invention does not 
need another diaphragm for it. A common spherical lens makes light condense, or said hologram mold ring lens 35 
achieves the same function as making it emit. Moreover, in this invention, the hologram mold ring lens 35 has the 
optical power of negative (-), and uses a phase modulation form hologram. In order to make it diffract alternatively 
with the wavelength of the light to which incidence of this hologram mold ring lens 35 is carried out, the optimal 
surface etching depth should be determined. Then, about 650nm wavelength, zero-order transparency effectiveness 
should carry out [ the hologram mold ring lens 35 ] near to 100%, and it should constitute so tiiat zero-order 
transparency effectiveness may become 0% about 780nm wavelength. For this reason, about the light of 650nm 
wavelength, 360 degrees should generate the phase change by the surface etching depth of the hologram mold ring lens 
35. When a phase change occurs 360 degrees, all the light of 650nm wavelength penetrates the hologram mold ring 
lens 35. And 180 degrees should generate the phase change about the light of 780nm wavelength, and all the light that 
is this 780nm wavelength is diffracted by primary light. That is, the hologram mold ring lens 35 carries out by not 



diffracting about the light of 650nm wavelength, and all are diffracted by primary light and it is made to act about the 
-light of 780nm wavelength. 

[0014] In the case of a formula (1) and (2) to m= 3, and m*=2, optimal surface etching depth (fixed depth) d of the 
hologram mold ring lens 35 for making it diffract alternatively about light, these two wavelength, 650nm and 780nm 
wavelength, is called for with 3.8 micrometers. 
2pid(n-l)/lambda=2mpi - (1) 
2pid(n' - l)/lambda*=(2m'+l) pi - (2) 

a formula - (~ one -) - (- two -) setting - lambda - 650 - nm - wavelength ~ lambda - ' - 780 - nm - 
wavelength ~ n — 650 — nm — wavelength — it can set — a refractive index (1.514520) - n ' - 780 - nm — 
wavelength - it can set -- a refractive index (1 .5 1 1 183) - being shown . Drawing 5 (b) is drawing having expanded 
and shown the hologram field of a C region in drawing 5 (a). This hologram has the concave convex groove of the 
fixed depth by etching, and can also be manufactured with metal mold. And even when a hologram is stair-like, having 
a ring configuration, it is possible. 

[0015] Drawing 6 shows the zero-order transparency effectiveness of the hologram mold ring lens 35 by the 
wavelength of the light by which incidence is carried out. In case surface etching depth d is 3.8 micrometers, 65 Onm 
wavelength carries out the transparency of the hologram mold ring lens 35 100% (++ continuous line), and 780nm 
wavelength carries out the transparency of the hologram mold ring lens 0% (00 continuous line). A hologram mold 
ring lens diffracts all 780nm wavelength in primary light, and primary optical diffraction effectiveness fills 40% in this 
case. The light of 650nm wavelength by which incidence was carried out to the hologram mold ring lens 35 which has 
the property mentioned above is all penetrated, and incidence is carried out to the straight objective lens 36. The light 
by which incidence was carried out to the objective lens 36 forms an optical spot in the information recording surface 
of DVD37. And incidence of the light reflected from the information recording surface of DVD37 is carried out to the 
hologram type light divider 32. The hologram type light divider 32 changes the optical path of the light by which 
incidence was carried out, and outputs it to a photodetector 38. 

[0016] On the other hand, in drawing 4 (a), the light of 780nm wavelength by which incidence was carried out to the 
hologram mold ring lens 35 penetrates area A as it is, progresses to an objective lens 36, is diffracted and progresses to 
an objective lens 36 in area B. Then, the light which passed the objective lens 36 forms the optical spot optimal on the 
information recording surface of CD-R41. Incidence of the Ught reflected from the information recording surface of 
CD-R41 is carried out to the optical divider 33, and it is reflected in it After progressing to the hologram type light 
divider 40 and changing an optical path, incidence of this reflected light is carried out to a photodetector 42. 
[0017] The hologram mold lens which has the function mentioned above can be manufactured with etching or metal 
mold in the one direction of an objective lens at the fixed depth, and can also an objective lens and really be made by 
the form. This achieves the same operation as a monotonous hologram mold ring lens. This objective lens and the 
hologram lens of one were shown in drawing 7 . 
[0018] 

[Effect of the Invention] Since working distance can remove the spherical aberration which becomes still shorter and is 
generated at the time of thickness modification of a disk by using the hologram mold ring lens by this invention in the 
case of CD-R as stated above, the transposition of DVD and CD-R is possible. Moreover, configuration work of a 
hologram mold ring lens is easy, and excellent in mass-production nature. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the configuration of the conventional optical pickup. 

[Drawing 2] It is drawing having shown the structure of the conventional variable aperture of drawing 1 . 

[Drawing 3] It is drawing having shown the optical system of the optical pickup by this invention. 

prawing 4] (a) is drawing showing the physical relationship of the hologram mold ring lens and objective lens by this 

invention, and (b) is drawing having shown the flat surface of a hologram mold ring lens. 

[Drawing 5] (a) is drawing having shown the planar structure of a hologram mold ring lens, and (b) is drawing of (a) 
which expanded the field in part. 

Prawing 6] It is drawing showing the transparency effectiveness by the etching depth of the hologram mold ring lens 
to two wavelength. 

Prawing 7] It is drawing showing the objective lens united with the hologram mold lens. 
Pescription of Notations] 

30 43 Unit 

3 1 1st Laser Light Source (Laser Light Source) 

32 40 Hologram type light divider (optical element) 

35 Hologram Mold Ring Lens (Hologram Mold Lens) 

36 Objective Lens 

37 DVD (Optical Disk, Optical Recording Medium) 

38 42Photodetector 

39 2nd Laser Light Source (Laser Light Source) 

41 CD-R (Optical Disk, Optical Recording Medium) 
A Paraxial field 

d Surface etching depth (fixed depth) 
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1 t:£K<o*e •/ ^ r -y r . 

m^m\>^mmiii^izmit$tih:ib irmLb-rm 
^1 fcsa^^e-/ ^'T-yr. 
imma 1 iue^o^^ AMvyxiift ( - ) <^ 

A-v-Sr*tS>lt«:#ffii:-ri.it««lfc:Eao5fee 40 
•y^'r-yT. 

■rzbi:mib-rhmmnzismmi\;^/^T''/r. 

^$ fc^f J$ii!t 0^^fflv->TiaflcO;®^ fiii. S d 

i: t -rsii^ 1 tcfettt^e -y r -y 

Si t 1 tClEK<^t -y ^'T-y r. 
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vauyxb-^mx'm^^iih^birmsLbi'tmm 

lfc:ffiK<03ety^T-yr. 

*«fe-f ^ f: S-i^Sk-rsa^ 1 2t:a«<^t-y ^ 
TyT*. 

■frsik*i$ai:-ra^*«i 1 fcffiit<^e-y ^T-y 

*i.S3Kfcov^T<i 1 8 0^izm.i-t Z b iWSkb-rh 
if*JB 1 4 -y r -y r. 

mil aommB^itmA-rtiiftmt^oi^yj^mv' 
tit^^y y'<7mmtmi:m(>-rzbi:mmb'rhn 

^1 5fcEK<7)7Ke-/^'Ty7-. 

Ti>i>zb^mLb-f-i>mmnzmL<r>^^-y'!^Ty 
^b-^hmmi^wsmx-f^Tyy, 

^—^yy^KX^yX (working distance) 

J: OSgfcSv^C b ^WSLb-tm^ 1 fcEKt^t: -y 
^'T-yT. 

[00011 

l^C D - R<0WjrKov>Tm^a»Rl^H4<0i»rtg^r 
3et:-y^r>y7"fc:Plf S. 
100021 

Vmmm^ 3l£t-y:?r-/7-«l«®-S»ff9^:t»4T- 

3te -y ^' r -y r<n^Wmi'f i X9 . 

h, m.. ^^x7\imm\i\^\>. cd*»4,dvd 



(3 

3 

:k^<U 635nm*/^{i6 5 0nin(^jft;^S^ 

mm^m^sc d - R<D5»<^yt«6fctt 7 S O n m^^gO 

m^itXlZtThl. iilT. 78 0nm«:R<7)3t 
1 6 5 Om m«^<^^-0<?Mttr -y ^' T -y T^W^rffi 
ffl-e#SJ:dfc:-rS<Ott. DVDi:CD-Roae<?)fc 
ftt:SJ^>-C:*:»^rftlBfctTaB$ti-CV^S. DVDi: 
CD- RfcSmSn&H^t^t <y^'r-y7-«:01fc« 

[0003JHHlDVDi:CD-R<O3teSi: LT~o 

-yr^*^. Hl<^t y^r>yr{iDVD<Dll^l$t: 
«6 3 5nin«:g^-&^U CD-R<^^f:H± 20 
miZii 7 8 0 n in»:g<03K^ . H 1 U-'fmi 

1 1 *>^.ltaj$tLfc 6 3 5 n m»«<^{i^ 1 ffiJg P> 

xi2fcAi*$tis. zmMnmiT^Lt:. mim 

■fmi2 1 ipi^lfitii^tUi 7 8 0 n m|S[:g^ilB 211 

iiiuyX2 2. 3ifcfrSi)gg2 3at^^uyX24&ai3a 

tT*»<^T^7 -< ^l^^'Mr y XA 1 4 (CJttJ. Z<7)^ 
aWSLT^ttz. ZZT. 7 80nm«;g<?>3tOT^7 30 
'f/P^'aryXA 1 4-ClR^3<l, ClOfiBStfMlSf'J^S^ 

^ns^t^i^fc . =F»y < )v^mT^) xa i A\im 

i>JS 1 3 {C i ORItSn^ 6 3 5 n m«:g<^S-^^ 
*3KV>'X24t:^$*Ut78 0nm«^<^ 

mm 1 liiii^yx 1 2 i 0 1 5 

fclAltSni.. -tLT. ll2^-if3tai21*>^><D3t{± 
^l/'>X24atfT*7 ^;W:J'Sri;XAl 4t J: *) 

m& itzmiwws^^jm. o 1 6 sraBi l-c A>^>*r%i' 40 

yXl 7{CAIt$nS. C:<?)jit!fepyXl7ttO. 6m 
mff^COD VD 1 8<0liffi^fflfc^|^Si^*HH-^ i O 

m^tifc{,coT. miw— f3^all i*>4>ita}$*i>s 
6 3 5 nm^^mnvD 1 scommmizy 

n-oX. DVD18<0fl^SH*»^. 

-r&C:tfc=5rS. C:<OR«$it/c3K«3t:}^fmi3SrS 

i^ix^i^mm^mi-rhmmi 9CA«$ii 

[0 0 04] K^Lfc^na36^^S^fi«U=arv>J#^. |g 50 
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2 l/-1f3tiS2 1 *»/c>StajSiTJt 78 0 nm«[^<%K^ 
mi^LJtWI^VyXl 7^ffl<,^T 1 . 2min<0CD-R 

25<7)mimmtzy*-in^yy^^i^^ DVDI 
8ff)m^tCD-R2 5<Dm^ifi^m:?>Zbl,zXhm 

mmim^i-i>, zmmmi:misi^yxi7tzr> 
i,^-ccD-R2 sffmmmu'DWD 1 s<r)mmB 
mi)^hm±x^'hizm<mtLX\>^?>zbtzxh. z.(r> 
nwm&m)hti}h\,zjm.vvx 2 4 l^^tis 

3t^^cOfliifc&<^46^>ix&. m2b^\izim^1xhm: 
1 6<^fiM3t:J: 0 78 0 nmi8[S(J>3ia±CD-R2 
5<0lt«^Blcftjg'fl:$ii>::1>->fXO3tX;K-y h^Jg 
^■r&. -eLT. CD-R2 5*.^Rit$flJt780n 
m«fi<0*«3teiHFlS2 3 fcri 0Rlt$tl.3Kttaj«2 6 

[0005] aif^^ssKO i6«. 02fcs^tfcai 
0. mii^yxi 7(Dm&tz-^mnm. (na) 

0. 6£lT<^HS«t:Ar>TV^&3Ki&SaR«t:®ST#S 
ai^lSjSSr^m.. -^r*)^. ^nSKO 1 6tt3tttfc 
-^k^rfflPSO. 4 5 2:tf^C>fc:6 3 5nmiS:gt78 0 
nin«^3t$:^^$-frSlll<0«lii:. 6 3 5nm 
«fi<^*^aL7 8 0 nm«;S<D3KS-^KI«-SIB 

2<ofaiiifcKdj-:$its. civi-c. mi<mmimn^ 
0 . 4 5jaTco«is-c& 0 . m2ff>mim i <^)^<^ 
mmmtzm,mm(oa~y^ i y^^nzx omsfi 
s . LT . m 1 (rmmimMm:!-^ < y^^ti 

53S(si02 )nmx'm^^ixh, 

[0006] "TSSKO 1 6 <r)m^\izx *)mm 

0 . 4 5mTO|| 1 tO^i^i&jffig-rS 7 8 0 n mS^gcO 
3t<iC D - R 2 5 icjg Lfc3ldX;K >y h ^ -ecOffi^E^iS 
t»J»tS. €e^T> 3tt-y^'r'y7-(i3(^E«a««cS:D 
VD18*»^>CD-R2 5(C^-rSJ©^, ©SftTS 
3tXdf-yh5-fc-:>TS«iT^&. 
[0007] UjJpL. 01t«i5-5t:B?3*t«:3Kt>y:? 

T y r«D V D f: c D - Rwm^zm.'fhnwmi: 
m.m<tiih\.z^soummm±\z->\.^xm^(^ 

aO. 4 5Ja±<0ll2<D<S«fc:?Klft$tl43t^BRt'» 

sKSffeWfc J: mn^o . 4 5mTcom i <Dmib 
mam. 4 5&±<Df^2(Dmmimm-i>mizm^ 
mm^ti>(OT. z^tmm<t:ib^zml<m 
mtzmw^tK^mfomm^btt, mx. mi 
<r)^ist5ii3-x -< y^Tb % 2 (r^msz^s^mm^ 

[0008] 

ima^m^LXdbthwm} ^mimi&Lti^ 

^i:fmt&t:tbtzmtli^tvfii>(/)T. immiMR 



5 

D fc c D - R<omimm^^\f •/ r «y rS'^-r s 

[0009] 
[00 10] 

Aa3t4^ 3 2. 4 0^fl|jjg;^|,. ^<0 

-o<^*n^7 AaaB^SiKI 3 2.40 <Oi>:fc:«Alt 3 

:}^i9^3 3*^J>&. tT. ^M^ilt^i^frmuz 
^SS¥W>'X3 4*5S*»/l.TV»S. «^P>X3 4£0 

AM'Jy^l^yX (*n:?'5Aai/>-X) 3 5*f3bS. 
*or7AM'J>'/l'yX3 5coa:frfe:«A«3t 

i:^'f^xif (.mmm) 37.4 icoffiaE^;® 
oifc^^-^v-v^^s-frSHSciOitiftu-^xs etfii> 

-ttT. T-fX^37. 4 l<7)f»«IE^ffi*>^>R» 
S*l.S3t2rSia}i-S-o<7«K«iajS3 8 . 4 235)^^— f 
3teiB3 1 . 3 9 i:-ofc:*xa-7WfcS:hJi^>/ h 3 
0.43 S-Jg^-r 5 . i a L T*ISHJt: J: S3Ktf »/ T 

^Tyrmmz-:>\.^xmmti>. -etx, 

[00 1 1] ^-f. DWDiznthmmam/m.miz 

im 1 U— Tits 3 1 *»^> 6 5 0 n m«fi<0j|fci5i«* 
5AS36»S«S3 2(cAj»$*lS. CKOmiURt* 
Uc. Alt$tiy::Bi*o^<7AS3Bi-S"lll3 2«-^ 
L'C3t^|i)|g3 3fc3ttf. -eLT. CD-Rfcitt&ffi 

mm/m.^izim2\^—fmL3 9*»/i> ? s o n m 

«:g<^«t***o^'5Aa3K«-SiBg4 0C:AltSix&. 
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JII4 0 im&txmm/^3 s ^zmts. mwss 
^3my-km^ii^miim\^ yX3 4 x^^tmib 

*£->Xilr-uir=^MM.*)>y\^>X3 5izmi. .Ico^p 
^'7-fc>SUy^^P:^X3 5«x^X^'3 7. 4 1<0li« 

mm^±^ixh%!izntmm^mfmsLm<t: 
»>i,zm^ixhmm.^i. *)mm^f^m Lxmm 

10 [0Q12JH4(a>, (b)at^5(a). 

(b) *o^^5ASyy^^W>X3 5<0f^ffl 

fc^v>T$^fc:pL<iiWS, i-r. 04 (>a«)4i* 
o^^7ASy vifvyX3 5 bnvnvyxs 6 ttofi® 

Blffi^^. 04 (a) fe:*>V^T. *lfeBH{Cfflk^/i>til. 

mivyX3 e\±ma^^z\^\J^mi^t■^J:\^mm. 
^Kbwmm&iz^^tc^^H-thmmmizm 

$fLTv^s. *Jt. z<nmivyX3e\m^'^'r4X9 
(DVD^rif) fcrSSik^tiTV^S. fi!-?T. JSv^r-f 
Xif (CD-R^:fc-) t3R')#i.-C3te-/^'r>yritf^ 
20 I&S-l«:«r^^4*o^^7ASyy^^l/'>'X3 5*>'^^®T 

hh, cD-Rfcjfr*if«iE«/ii4imc*o 

^^^Asyyri^yxss^ffifflL^t-wuf. T^xi? 
(nmmmmuizmmixh^xTf^y v\mwmifi± 

#<^rO. «iBiRI&<Olf>fXttl. 7/zmCLhfc=5rS. 

H5KW=5:c D-R<r)mmmm\zm^^tthitxr^-y v 

ffyf^XMl. AjxmXhh. -eilT. *n^^7AMy 
:^^V>'X3 5{±iiiftP'>'X36<OB«Jg5ra)a-rS3!e 

y^J^U-yXS 5li*D^<^A (04 (b) CfcV^TKMl 

g$-e:5. a!r>r, *o^9AS'J>'^'W'yX3 5fc:A 
It Liit^V yX3 6 CO Affll^5rjlji-r'&3tJi*0:/7 A 

m*}yyvyX3 5x^i^^ixf. mi\^yX3(>^m. 

lALXf^x^fizWm^^tih. ^LX. *o^<7A 
M'jy^'WyXS 5{CAItL*t!8jl^>X3 6<^Bfi«i& 

it!Bivyx3 6^aaS-r&. :L<nm^\^yx3b^mk 

Liim^idiMzii 07*-fX:J't«3e$tiS5ex?K>)' 

40 mimkLtzm^ixtzMzm-hT'(X9\,zmhM. 

^^iifmb-^Scf^^Xiih. JLo;<oJ:d^r*n^^ 

yM.m*jyi^)^yx3 5^m^^?>zbizx*)mi]^yx 
3 6mbf^x^fnmmmtxff)v-^yyT'<x 
^yxuDVD {.m^f<x9, mmm) 3 7j:'3 

CD-R (mnr^x9. mi^m 410*&^t:S 

[00 13] 05 (a), (b) tC^O^^AS'Jy/ 
VyX3 5<0«Bi**^. 05(a) cO^n^'^AS'J 
50 y^^U>X3 5t:tiV^T*o^^7A<^»t^>itS««P 



(5) 
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0. 3~0. 5tzm&-ti>. 05 (a) tiJV^TEttD 
VDfflJt»!j^yXcottg(liPao. 6)^^. * 

7"5Aa'jy/wyX3 safl (-) <03e'N*v-*^r 

•Chh. -f-ixT. 5|tn^'9Aa>jy^'V'yX3 53i^6 5 
0 nm«[^tc:oV^T«0»5Si^»*** 1 0 0%tjfi<-r 
^I'TfcO. 780n mS[^ t^V 0 <je®ffiS!)**« 

23rd (n-l)/A = 2m« 

2;rd(n'-l)/A'=(2m 



li, 6 5 0 nmmfr>%\iz^\^x\i3e omm^-f^ 

^•CftS. effl^€A*3 6 0JSI6^-r«.C:t{Cj:06 5 

^LX. 7 80nin«[;S<7)3ttCOV^Tfl[ffl3g 
fl:«18 0S*^-r'^§'C*0. C:<078 0nm»« 

y y7'^>'X3 5*»'6 5 0 nmg[:g<7)3Kfco^^TI±lHlJf 
$^l^r< 7 8 0 n m»M0^l,Z'Z>\^X\t±X 1 »3K 

[0014] :i(nZr><r>e5 0nmb7 8 0nm^^ 

mz'o\^xmm\im9\^^htLiba)it^uy=^MM'} y 
i^vyxssnmsfnmtem^ (-^S) dtt. 

a^(l), (2) A^/5>m=3. m* =2<0«^. 3. 
8juini:««>/i>n&. 



+ 1) 



(1) 

(2) 



(1), (2) fcfcV^r. Ali6 50nm«:g. 
A' Ii780nnia[;g, nli6 5 0nin««fc:t5»t5jS 20 
Jf*(l. 514520). n' «7 8 0 nm«:gfct5 
ttSSJf* ( 1 . 5 1118 3) i&S^-r, 05(b) 
tts 05 (a) fciJ»,^TC«lSO*o^<7AfSii$-ifc^ 

[00 15] 06J±ASt$iil.3t<7)»:gKJ:S*n^^^ 

aE^d*f3. 8Atin«0|g. 6 5 0 nmjftft<4*D^^7A 30 
SijV^^^yX3 5i&10 0%(++5Qa)aBSU 7 

sonmmm±iiuyyMm.')yi^vyXio% (OO 
HtDi^irrS. *o^<7Aa»J>^^l^yX{4780n 

4 0%&ss^-r. fraUvii^tt^&^-rs^o^^AMi; 

yyvyX3 5t:ASt$ii:t 6 5 0 nin«[;S<^«^ 
)aLTS-5iIOkt%PvX3 6t:Alt§ixS. ifl^jl^:^ 
X3 6 fc:A«$<t«KaD V D 3 7<0fSfflESiiit^ 
^KvhSrJgjS^^.. -eLT, DVD370l^£gffl*> 
4>Rit3*lS3t{i*D^7AS5l£4^S!|gg3 2fcAit§a 40 
5. *0^^9AS3l&^hS'J!g3 2J±Alt$ii/::3t03tig«} 
SrSSe LT3K«!ajli3 8fc:!ll*^S . 
[00 16]-^r. *n^7Aau>'^^V-yX3 5(cA 
St§tl.y;:780nin«[^<O3t{±, 04 (a) ttJ^^T. 

Aaj«i&-e<oa*isaL-cst«p>x3 6fcyt;?iL^ b« 
«rJ4lHi*f$ttM!fi!iwyX3 6tJitf. -ent'. mnv 

yX3 6 $')i3iL/v:3l£«C D -R4 1 </)m^m±iz 
®li<03tXiC.y h^JglS^S. CD-R4 lOlfffiEli 
iB*»i5>R«S*i.S«IS3te*^»l«3 3fcAifSft^Sit 
S. iORStSfuWe»4*a^<5AM3B>«iBS4 0fcatS550 



[0017] B5^Lfc«8ig^#tS*D^7AMVyX 
»i*t!tJ)^yX<7)-:frHfc-^$ 
Jg$tijk«*!lU>Xi:-«cJgt:$iJf^$#i&^ t tT§ S. 
>ltUi. TS^o^^ASyy^'UyXfc^ai^rf^ffl^ 
*3t-r. c:o*t!fti^>'Xt-ftKO*a^^7Ai'yx^0 
7(c^Lfc. 
[00 18] 

7 AS 'J >rp>X5rfflv^& fc fc J: 0 C D - Rcoj^ 

^^Asyy^^u^Xi^^jitSiWiJ^^TftO. ftfett 

[01] «aw«ttr-/^'r'yX<om**U:'i0T* 

[02] 01<OSE*<^iiI3SRO<OflB§**Lfc0T* 
^. 

[03] *f6H3{cJ;S3Ktry^'T-/Xc03e^i^XxA 
**L^0T*>l>. 

[041 (a){i*^tJ:&*a^<5AS'J>^^P 

yXfc*HijUyXi:OfiaPIS2:S5-r0-Cj>O. (b) 
14*0^^7 AM U yX<7)¥ffl?:5^ t^0Tife & . 

[05 ] ( a ) j4*n^^7AMu y^'i^yxwiias 

Ji$-S^U^0T*'5. (b)J4(a)<7)-ai^«:fifc*: 
[06] Zloe^JltlJtrS'^o^^^AM'Jy^^^y 

x<ofti[!Bis tzx tmsmi^-tmchh , 

[07] ^o^'^ASuyXk-frfliSnfcWIiiwv 
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30, 43 aziyh 

31 mii'-'fm^ lu-^mi) 

X) 



(6) «fBH¥l 0-2 83 6 68 
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3 6 mii^yx 

37 DVD 

38. 4 2 j1&«iailS 

3 9 l521^-f'3KjS (l^-- f3K©) 

4 1 CD-R (m-T^x^. mmm) 




(7) 
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[05] 

(a) E 




NAsCS 



me] 




<b) 



